Statistical Data of Electrical Performance
The statistics of electrical performances of m-MZO HVTFTs are presented in Figure S1 , including (a) on-current, (b) off-current, and (c) blocking voltage. The data show the trade-off between blocking voltage and on-current; furthermore, such trade-off is directly affected by the offset length. The dominate factor of the variation in data is attributed to the device processing issues, especially the mask misalignment in the photolithorgraphy process of the ring-structures.
Such variation could be suppressed by refining the photo-mask design and using a better alignment tool. It is noticed that the variation of the off-current ( Figure S1b ) is larger than that of on-current ( Figure S1a ). This is due to much smaller values of the off-current which are close to the measurment limit of the instrument system. 
Simulation of Electrical Field Distribution (i)
Comparison between ring and rectangular configurations SILVACO software was used to simulate the electrical field distribution in TFT devices with the ring ( Figure S2a ) and rectangular ( Figure S2b ) configurations, respectively. For comparison, the m-MZO HVTFTs with both configurations that have the equivalent channel length and offset region length are used in the simulation. As shown in Figure S2d , at ON state of high voltage operation, the electrical field crowding occurs on the drain side around the corner of the rectangle where the maximum field reaches over 2,800 kV/cm. This becomes the weak point where the breakdown of TFT happens. On the contrary, the field distribution in the ring structure ( Figure   S2c ) is uniform from drain to source, and the highest field is 1,420 kV/cm, which is approximately 50% less than in the rectangular counterpart. It shows that the symmetric design of a ring structure removes the severe electrical field crowding around the corners of a rectangular channel. Therefore, the HVTFT with the ring structure is able to work at a higher bias voltage and offers a higher blocking voltage over the regular rectangular counterpart. 
(ii) Comparison between MZO HVTFT and m-MZO HVTFT
In the ring configuration, a contact pad is needed to connect the gate as shown in Figure S3a .
The electrical field in the gate connection area is different from the other area in the ring. In order to analyze the influence of the gate connection, the simulation was also conducted for the area with the gate connection. As shown in the Figure S3b , the "Path 1" is the majority of areas without the gate connection, and the "Path 2" is the area with the gate connection. The crosssection view of structures of the "Path 1" and "Path 2" are shown in Figure S3c . The electrical field distributions in "Path 1" and "Path 2" in MZO HVTFT and m-MZO HVTFT are simulated and the results are presented in Figure S4 . In both "Path 1" ( Figure S4a ) and "Path 2" ( Figure   S4b ) regions, m-MZO HVTFTs show the lower maximum electric field than that of MZO HVTFTs. It indicates that the transition layer enables to reduce the peak electrical field in the devices with the gate connection.
The effects of the gate connection on the electrical field of HVTFTs along the cutlines are shown in the Figure 5 . For both of m-MZO and MZO HVTFTs, the distribution and maximum value of electrical fields in the path 1 and 2 are almost the same. The major difference is the electrical field in the gate-source offset region. In the path 1, the electrical field drops quickly; on the contrary, in the path 2 the electrical field is constant in whole gate-source offset region. 4. The on-current (Ion) is the drain current while a TFT operates at VGS=10V and VDS=10V.
5. The on/off ratio is obtained by comparing between the on-current and the lowest current within the gate bias range of -25V to 10V.
6. The blocking voltage is defined as the highest drain bias that a TFT can sustain without a breakdown in the OFF state.
7. The shifts of threshold voltage in the thermal stability measurement
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